Mammalian Ste20-like protein kinase 3 induces a caspase-independent apoptotic pathway.
In this study, it was shown that the mammalian sterile 20-like serine/threonine protein kinase 3 (Mst3) plays an essential role in the staurosporine-induced apoptosis of HeLa cells. The staurosporine-induced apoptosis was reduced by around 65% by the selective knockdown of Mst3 in stable clones, HeLa(siMst3). Although caspases were shown to be involved in the Mst3-mediated apoptosis, only 15-20% of staurosporine-induced apoptosis was suppressed by the caspase inhibitor, z-DEVD-fmk. Accordingly, Mst3 was proposed to trigger a caspase-independent apoptotic pathway in response to staurosporine. Interestingly, staurosporine greatly induced the mitochondrial membrane potential transition in HeLa cells, but had no effect in Hela(siMst3). The role of Mst3 in controlling the mitochondrial integrity was therefore proposed, presumably through the regulation of Bax. Furthermore, it was shown that staurosporine promoted the nuclear translocation of apoptosis-inducing factor and endonuclease G in HeLa cells. The nuclease activity associated with endonuclease G was also enhanced in response to staurosporine. However, both staurosporine-induced nuclear translocation of apoptosis-inducing factor and endonuclease G and the nuclease activity associated with endonuclease G were markedly reduced in Hela(siMst3). These results suggest that Mst3 may respond to staurosporine to trigger the caspase-independent apoptotic pathway by regulating the nuclear translocation of apoptosis-inducing factor and endonuclease G, and the nuclease activity associated with endonuclease G.